
RESPONSES TO 
COLORADODEPARTMENTOFHEALTH 

AND 
U. S. ENVIRONMENTAL PROTECTION AGENCY 

COMMENTS 

FINAL PHASE I RFI/RI WORK PLAN 
FOR OPERABLE UNIT NO. 4 

(SOLAR EVAPORATION PONDS) 
ROCKY FLATS PLANT 

U.S DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 

I ENVIRONMENTAL RESTORATION PROGRAM 
I 
, 

REVISION 1 

a 
OOCUMENT CLASSIFICATW 

REVIEW WAIVER PER 
W V ' C  ?'ON OTHCE 

MAY 1992 
I 
i 
i 

AWIN RECORD 
8 -  , J 1101-A.ooo323 ! 



COLORADO DEPARTMENT OF HEALTH COMMENT RESPONSES 
DRAFl' FINAL, PHASE I RFYRI WORK PLAN 

SOLAR EVAPORATION PONDS 
OPERABLE UNIT NO. 4 

GENERAL COMMENTS 

CDH-G 1 

Response. 

CDH-G2 

Response. 

CDH-G3 

Response. 

CDH-G4 

e 

The Conceptual Model Flow Chart, Figure 2-30, is mcomplete. Wmd depositlon 
of contammated aerosols and sods to surface water is excluded Pumpmg of 
Ground Water (and Vadose Water) both on and off-site is excluded The Baselme 
b k  Assessment and the Enwonmental Evaluaaon sectlons reference use of the 
conceptual model 

The conceptual model has been revlsed m response to h s  comment. 

Clanficauon on the number of boreholes to be "advanced deeper," or the process 
to &termme the appropnate number, far the purpose of deheanon of 
paleochannels and fracture sets must be mcorporated. Specific methods for the 
deheanon of fracture sets m unclear and may be insufficient. 

The Arapahoe sandstone has been tentatlvely located drrectly below ponds 207-C 
and the northwest corner of 207-A. Its hgher hydrauhc conductlvlty relative to 
the Arapahoe claystone makes it a potenaal path of contarmnant rmgratlon. A 
subset of sm of the proposed b m g s  m the Solar Pond area will be advanced into 
bedrock. These botrngs are idenflied m green on Figure 7-4. The proposed 
locahons of these borings axe based upon the geologic cross sectlons m Sectlon 
2 0  of the work plan Pnor to e n g ,  the locatlons will be reevaluated and 
changed as necessary to incorporate any new data or geologc interpretatlons 
Specdc objectlves are to further charactenze site geology by dehneamg the 
Arapahoe sandstone, wually deterne the presence or absence of fractures m 
bedrock, and identify a pOtenhd path of Contaminant mgratlon. 

The Data Quallty objecbves as presented m Table 4.1 generally contam vague 
objectlves, fad to provlde quanuhes (number of holes, gnd sizes, etc.) and fad to 
&scuss data quallty (parametes types, i.e., T U  Metals). A summary table of 
these actlvlaes must be included m Sectlon 7. 

A summary table of acavlues for Phase I RFI/RI OU4 has been mcorporated mto 
sectlon 7 0 as Table 7-5 

The plan for locamg holes at h e r  cracks and wthm competent h e r  areas fads 
to acknowledge repcurs and replacement of hers or the potenaal for lateral 
mgrahon of contarmnants beneath the hers. 
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COLORADO DEPARTMENT OF HEALTH COMMENT RESPONSES 
DRAFT FINAL, PHASE I RFURI WORK PLAN 

SOLAR EVAPORATION PONDS 
OPERABLE UNIT NO. 4 

(Conmued) 

Response The Work Plan has been m W i e d  to acknowledge that lateral mIgrahOn of 
contamants beneath the current h e r  may have occurred as a result of cracks rn 
the old her.  

CDH-G5 The proposed "geographlc approach" of Phase I achwhes, concmnt wth sludge 
removal, is not demonstrated 111 respect to conclusion of field mmhgahOnS by 
August 19, 1992 The DIwsion QUeShOnS whether the schedule of achvlhes is 
reallShC 

Response: The term "geographc approach" has been deleted for SeChOn 7 0 of the work plan. 

CDH-G6 The work plan first advocates vadose zone momtonng but later suggests that it 
wdl be mcluded rf "deemed appropnate 'I The hwsion expects vadose zone 
momtonng to be a component of the work plan. 

Response Vadose zone momtomg is potenhally useful 111 the OU 4 Phase I RFI/RI for 
deheatmg the extent of contammaDon 111 sod, d e t e m e  mfiltrahon potenhd and 
momtor pond closure. The work plan wdl clearly defme the objechves of vadose 
zone monitoring at OU 4, present an outline or "skeleton of the plan, and state 
that the plan wdl be presented 111 a technical memorandum. Discussions of vadose 
zone momtomg 111 sechon 4.0, 5.0 and 7.0 of the work plan wdl be made 
consistent wth one another 

a 

CDH-G7 The Diwsion queshons the sensihwty of downhole geophysical tools as an 
effechve means of measmg donuclide contarmnahon. Alternahves should be 
considered and, If appmpnate, mcluded m the plan. 

Response' Because potenhal OU4 donuchdes axe not strong gamma ermtters, borehole 
loggng wth gamma detechon mstruments is not expected to prowde useful 
informahon on donuchde concentrahons. No borehole loggmg wdl be 
performed for th~s purpose 

a 
3 RESPONSE OU4 

CDH-GS DOE has not demonstrated what data are avadable, or how data wdl be acqmd, 
to model aqwfer drawdown for the purpose of detemmng piezometer spacmgs 

Response ExlsMg data regardrng water table configurahon, alluvial hydrauhc conduchwty, 
trench geometry, and withdrawal rate wll be used to simulate water table 
drawdown and area of influence Hstoncal water level measurements wdl be 
renewed to evaluate seasonal and long-term water table fluctuahons Alluwal 
hydrauhc conduchwty will be eshmated from sdmentologc desmphons of the 
alluwal aqwfer, and from eXiShng aqwfer test results Records of trench 
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CDH-S 1 

Response 

CDH-S2 

Response 

CDH-S3 

Response. 

CDH-S4 

' e  

COLORADO DEPARTMENT OF HEALTH COMMENT RESPONSES 
DRAJT FINAL, PHASE I RFURI WORK PLAN 

SOLAR EVAPORATION PONDS 
OPERABLE UNIT NO. 4 

(OnMUed) 

mstallatron wdl be used to esumate depth of the drams, and flow measurements 
of seepage collected along poraons of the ITS wrll be used to e s m t e  wxthhwal 
rate. 

SPECIFIC COMMENTS 

Secuon 1 2 Why does the plan (page 1-3, second paragraph) state that "only a 
small fracaon" of the data for thu area has been vahdated? Accordmg to prewous 
reports submtted on thls operable umt (1989 and 1990 Annual Ground-Water 
Momtonng Reports for Regulated Umts at Rocky Flats Plant), a large w o n  of 
this data has been pnmously validated Is there a need to redo thls process? If 
so, please clanfy why. 

The data referred to m h s  Sectron is sod samphg results not ground water 
samphg results, theEfore, h s  is a separate data VahdatrOn process. The plan has 
been moddied to speclfy data type. 

Sectron 2.1. The text of paragraph 2, page 2-2, should be amended to clanfy that 
the IM/IRA bemg unplemented to enable Solar Ponds water and sludge removal 
is separate and m addmon to the IM/IRA reqmmnts of the IAG The IM/IRA 
speclfied m the IAG is specifically mtended to provlde a closure process for the 
solar pond cells 

The text has been amended to clanfy that the current IM/IRA bemg mplemented 
is part of the IM/lRA process bemg taken to close the solar pond cells. 

Section 2.2.3* The Diwsion notes that Ponds 207-B Center and South were 
relmed (the old hers  were removed) wMe the North hner was repaued. See 
comment to Sectron 5 3 5 

No Work Plan rewsion requned, see response to comment CDH-S16 

Sectron 2 2 4. "'Ius section indxates that a leak detecoon system was mstalled for 
Pond 207-C. Has the system ever detected a leak? If so, was the pond emptied 
111 an attempt to locate a specific fdure 111 the hner? Were any f d m s  found? 
Were any cleanup acnons taken? Does mformatron emst to relocate the spot of 
any h e r  fdure7 
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(Contmued) 

Response: 

CDH-S5 

Response' 

CDH-S6 

Response. 

CDH-S7 

All nformaaon obwed on the leak detecaon system at Pond 207-C has been 
mcorporated mto the text 

Secbon 2 2 4  1- Under the headmg Lower Hvdmstra~muhc (Confined) Unit, 
page 2-19, please mhcate the umts, i.e cm/s. 

The text has been corrected. 

Secaon 2.5. In reference to the last paragraph, page 2-20, the 1990 Annual 
Ground Water Momtmg Report for Regulated Umts at Rocky Flats Plant 
reported that extremely hgh levels of volatde orgamc consatuents (CCI, and 
tnchloroethene) were found 111 wells at the southwest comer of Pond 207-C 
There is the hstmct possibihty that solvents sirmlar to these were Qsposed of in 
the ponds and that residual VOC amounts 111 the ponds are low because of 
volatdization. Are these VOCs assumed to come from a some Werent than the 
ponds? 

Rdonuchdes identrfied here as "Mmoblle" may be more mobile than suggested 
Since it is known that mhoactwe matenals were dlsposed of m the Onpal  
Ponds, the construcaon of the current system and the movement of colloidal clays 
may have contarmnated more sods than are currently assumed In the 
mvesagabon of the Ongmal Pond and 207-C h s  issue should be gven full 
consideraaon and be reflected in the eventual RFWRI report. 

At th~s tune, the source of the hgh levels of VOCs m well P210189 is unknown. 
Ground water data fiom E10189 has been renewed and the field samphg plan 
reased to include VOC samphg m the a c h t y  of the On@ Pond. 

The text states that the radlonuclides are immobde relaave to some other 
contammants, parhcularly mtrate Thls behawor is evident from eXiSMg soil and 
ground water data from the Solar Evaporaaon Ponds area, and is consistent wth 
the physical-chermcal properhes of these contarmnants. Ldcely, rdonuchde 
transport mechamsms mclude physical transport of h e r  clays and surficial soils 
by reworlang d m g  construcaon achwaes, movement by foot and motonzed 
traffic, and dlspersal by wd. Surficlal rdauon screening and sod samphg are 
proposed as methods for charactenzaaon of these potenaal pathways. In adcbaon, 
routme analysis of deeper sods for donuchdes 1s also proposed to ensure 
charactenzaaon of all potenaal contarmnant somes 

Secaon 2.5.3 What ground water monitonng programs are mcluded m the 
"RCRA Ground Water Monitonng Program" at the plant? Not all units monitored 
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COLORADO DEPARTMENT OF HEALTH COMMENT RESPONSES 
DRAFT FINAL, PHASE I RFI/RI WORK PLAN 

SOLAR EVAPORATION PONDS 
OPERABLE UNIT NO. 4 

(Conmued) 

for ground water quahty at the plant are regulated under RCRA Ths section 
needs to be clMied to DOE'S benefit. The speclfic program under which this 
monitorrng is done should be mcluded here. 

Response. 

CDH-S8 

Response: 

CDH-S9 

Response 

CDH-S 10 

The plan has been modified to mclude reference to the Ground Water Assessment 
Plan. 

Section 2.6.5: The first sentence, second paragraph, of the sectron states "The 
surface water system represents a potential route of exposure from 
mgestion/absorpbon/inhalabon and dvect contact exposure routes. Please explam 
the Mexence, If any, between (dermal absorpbon and dmxt contact? The 
conceptual model, Figure 2-30, shows only three exposure routes. The Diwsion 
beheves dermal absorpQon and dermal contact are equivalent; however, If "dlrtct" 
contact is mtended to reflect an addmonal exposure route, please amend the 
conceptual model If not, coma the text. 

The text has been corrected fiom contact to dermal contact 

Firmre 2-14 Smce holes SPO4-87 and SPll-87 are used to depict hthologes on 
the Bedrock Geology Map, Figure 2-14, they should be included on Cross SecQon 
A-A' whch passes through the affected area. The cross secbon may be 
constructed to pass duectly through the holes or the holes may be projected to the 
cross secaon. (Please note that the "SP" holes are depicted in Appencllx B, but 
the actual borehole logs are not mcluded 

Also, a bedrock topography map of thu surface would allow DOE to draw more 
reahst~c subcrop contacts. The contacts surroundmg SPO4-78 and SPll-87, and 
the sandstone area on the east side, could be better drawn as a result. 

Sod borrngs SPO4-87 and SP11-87 have been added to cross section A-A and thew 
logs wdl be mcluded 111 Appendm B. A bedrock topography map wll be 
incorporated into the final Phase I Project Plan. Due to a d~screpancy between 
RfEDs and the geologc log for SPll-87, the bedrock geology map has been 
changed fiom Arapahoe Sandstone to sdty claystone 

Figure 2-30, A few comments axe m order for tlus figure. 

An mow must be drawn from AIR to SURFACE WATER to account for both 
aerosols and sods being transported by wind through the an to surface water 
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SOLAR EVAPORATION PONDS 
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(Contlnued) 

Response: 

CDH-S 1 1 

Response: 

CDH-S 12 

Another arrow must be drawn from GROUND WATER to PUMPAGE (a new 
Secondary Release Mechamsm) to INGESTION and DERMAL CONTACT The 
model must allow for the pumpmg of water from off-site wells and for potenaal 
future use of on-site water 

Comparable to the conceptual model for the OU-3 RFVRI Work Plan, the Solar 
Ponds may be better portrayed as an H~statrcal Source (not necessary to hst) wth 
the PIPELINE and POND LEAKAGE as Contarmnant Sources. In this manner, 
INFILTRATION would be the Release Mechamsm to GROUND WATER and 
SOILS AEROSOLS may also be consided a source wth WIND as a pnmary 
Release M e c h u m .  

Although it is possible to treat sods as a transport medwn, the Divlsion beheves 
that the conceptual model would be better served wth SOILS hsted as a 
Contarmnant Source 

With the fmgomg changes as a starting pomt, addmonal, pnmary release 
mechamsms can be defined. For example, TRACKING of biota across 
contammated sods would be a pnmary release mechanism while SEEPAGE from 
GROUND WATER to SURFACE WATER would be a Secondary Release 
Mechanism. Since both the Basehe Health fisk Assessment (re: Secaon 3.3.1) 
and the Enwonmental Evaluatlon (re. Secaon 9.2.1 3) wdl rely on the conceptual 
model, it should be both complete and accurate. 

Comments have been mcorporated mto a new conceptual model. 

Sectlon 3 0 The Diwsion wdl wthhold comments to tlus sectlon untll such m e  
as the site-wde chemcal specfic potenbal ARAR issues have been resolved. The 
Diwsion reserves the nght to comment on this sectlon at that bme. 

No comment 

Sectlon 4 1 4 After revlewng the Field Sampling Plan, the Diwsion requires 
clanficatlon on the process and procedures for delmeatlon of paleochannels and 
fracture sets For example, the number of bonngs to be "advanced deeper" (see 
comments to Sectlon 7 3 5 3) are not defined. Consequently, the Diwsion cannot 
detemne whether the paleochannels are likely to be delineated. Also, delmeabon 
of fracture sets would appear to dctate the need for onented core; however, c m g  
versus dnlhng has not been specified except m Table 4 1 

See response to CDH-G2 
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COLORADO DEPARTMENT OF HEALTH COMMENT RESPONSES 
DRAFI' FINAL, PHASE I RFYRI WORK PLAN 

SOLAR EVAPORATION PONDS 
OPERABLE UNIT NO. 4 

(Conanued) 

CDH-S13 Table 4 1. The Diwsion beheves that the Data Quallty objecaves hsted m 
column one are generally vague. For example, Item 3, "Deheate sandstone 
paleochannels" should be expanded to explm the need to deheate the channels 
It is appropnate to state that "charactenzaaon" of ther locaaon(s) beneath or in 
the wcmty of the Solar Ponds wdl a d  m planrung Phase II mvesagaaons on the 
nature and extent of contarmnaaon of ground water Item 4, "Deheate fracture 
sets m bedrock" hkemse should be expanded 

Item 5, "Install upgm%ent/background momtomg wells . " is not an ObjeCtIVe 
Instahg wells is designed to meet an objectlve, in h s  mstance, CDH 
Comphance Order 89-06-07-01 (please refer to the fifth paragraph of comments 
to Secaon 7.2) 

The Samphg/Analysis Acawty column IS sirmlarly vague For Item 5, vvlll the 
full sute analyses continue under the "other programs"? If not, why axe they 
unnecessary7 Also, the "other programs" must be specfied for h s  pomon of the 
plan to be effecave 

For Item 7, the "selected parameters" should be desabed 111 general (1.e TCL 
Metals), or a reference to the appmpnate table@) of Secaon 7 should be mcluded 

Also under Samphng/Analysis Acanty, it would be beneficial to mhcate the 
number of holes, gnd size, etc., however, please see the comments to Secaon 7 

Response Item 3 has been rnodlfied to incorporate comment. Also, see response to Secaon 
4.1.4. 

Item 4 has been deleted from Table 4.1 and has been incorporated 111 Item 3 as 
part of site charactemaoon. Geolog~c c m s  from the SIX proposed bedrock 
bonngs wdl be vlsually mspected for fractures. 

Item 5 has been deleted from Table 4.1 because it is out of the scope of h s  Phase 
I mvesagaaon 

RESPONSE OU4 d 

Item 7 has been modified m response to h s  comment 

CDH-S 14 Secaon 5.3 1: "his secaon specdies that "new ground water data wdl be rewewed 
to verify that proposed cluster well locaaons are upgradxent of OU-4." What data 
wdl be used, along mth the ground water levels from the new wells, to evaluate 
whether or not these wells are actually upgradent of the unit? 

7 05i11i92 



COLORADO DEPARTMENT OF HEALTH COMMENT RESPONSES 
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(Conanued) 

Response 

WH-S15 

Response. 

CDH-S 16 a 

m 

Response 

CDH-S 17 

Response: 

CDH-S 18 

l h s  secaon also states "one ground water sample will be collected from each well 
and analyzed for the full hst of parameters analyzed m the RCRA Monitormg 
Program." Whch momtonng program is th~s refernng to? (Please compare to 
prevlous comments on Secaon 2.5.3 and Table 4.1, Item 5.) 

As dlscussed m the January 8th meeang, mstallaaon of upgrdent ground water 
momtor wells wdl be deferred to the Phase 11 mvesagaaon because it is out of the 
scope of Phase I RFVRI focus on sources and sods, and m part due to budgetary 
and scheduhg consmts  

Semon 532. The "more dense" gnd alluded to m this secaon may be best 
desmbed as "a 100' x 100' block centered gnd superrmposed upon a 100' x 100' 
mesh centered gnd as shown on Figure 7-2." 

The plan has been m-ed to mclude reference to Figure 7-2 

Sectron 5.3.5. Although it IS acceptable to place boreholes at both cracked and 
competent h e r  locaaons, DOE must acknowledge that prevlous h e r  replacement 
may result m d n b g  of holes where earher leaks occurred rather than at presumed 
pnsbne locations. Also, lateral mgraaon of contarmnants from cracks to mas 
beneath competent h e r  needs to be considered 

The plan has been mdfied to acknowledge that lateral rmgration of contarmnants 
beneath the c m n t  h e r  may have o c c d  as a result of cracks 111 the old h e r  

section 5 5 2. Reference to the 1989 Background Geochemcal Charactenzaaon 
Report should be amended. Reference should be made to the forthcomng 1990 
report or the "most recent Tension." 

The plan has been mdfied to include refmnce to the "most recent revlsion" 

Secaon 7 0 The Divlsion quests that the term "site-wde" be reserved for true 
activlties planned or being conducted relatwe to the entm Rocky Flats Plant site 
Please change the affected bulleted items to read OU-wde 

Paragraph 3, page 7-1, states that a "geographic approach" is mended to allow 
flexlbhty m implemenang the Phase I samplmg program concurrent wth the 
Pondcrete actwoes The dlvlsion, rn rewewmg the enm FSP, was unable to 
detemne how the acttvlbes can support the compleaon schedule for field 
acbvlties (August 19, 1992, Figure 6-1) when the current schedule for completion 
of the cleanout is September, 1992 The Divlsion is especially concerned since 
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SOLAR EVAPORATION PONDS 
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(contmued) 

spmg is appmachmg and construcaon has yet to b e p  on the three water holdmg 
tanks of the IM/IRA. The Diwsion wshes to know whether the schedule is 
realist~c and can be mainwed through the "geographc approach" If the 
schedule cannot be maurmed, what is DOE'S mtent? 

Response. Site-wde has been change to OU-wde m the apphcable secnons of 7.0. The term 
"geographrc appmach" has been deleted from the work plan. (Schedule?) 

CDH-S19 S w o n  7.1: Regarcllng Item 5, page 7-2, the I)lvlsion acknowledges the Mficulty 
in locatmg wells to estabhsh background con&aons for the Solar Ponds. The 
Diwsion proposes that CDH and EPA approve or &sapprove, on a contarmnant 
specfic and hydrostraagraphx unit basis, whether the wells may serve as 
background In thls manner, above background levels of speafic contarmnants in 
a hydrostratqgaphrc unit wdl not be cause to Eject the well, and all  data from it, 
as background. The Diwsion would stdl expect that what consmutes background 
would be determined through the Background Geochermcal Charactermaon 
Report, and the apphcable stat~~acal methods, to ensure statewde consistency of 
remdaaon goals. 

For future reference, the requmments of the Phase 11 w o n  of the RFI/RI Work 
Plan that deal wth detemaaon of the rate and extent of contammanon, as well 
as contarmnant fate and transport, should either be smlar to or complement the 
objectlves stated m the Ground Water Assessment Plan required under CO 89-06- 
07-01 

Response: See response to comment CDH-S14. 

CDH-S20 Secaon 7.2. Under Field SamDhng Plan Raaonale, first paragraph, the lnstruments 
or the appropnate SOPS to be used in field scxeenmg must be spec~ed. 

In the same paragraph, it is stated that analysis of the asphalt pond h e r  mamals 
would be appropnate If the liners are to be charactenzed for waste &sposal DOE 
should consider a lirmted sampling plan to venfy results of field screemng 

The Dwision beheves that vadose monitonng techmques (last paragraph, page 7-4) 
should be included in this work plan rather than deferred to a later date. 
However, the Diwsion does not wsh to delay unaffected BchvlUeS. If the 
techmques can be idennfkd before the work plan is amended they should be 
mcluded. E thls would result m a delay m resubrmttmg the work plan, then a 
technical memorandum should be submtted as soon as possible to finahze the 
proposed achwaes. 
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The Diwsion quesaons the proposal (paragraph 2, page 7-5) to use "downhole 
geophysics . . to log gamma nubaaon wth respect to depth 'I For example, a 
rachonuchde contammated sandstone may regster as a clayey sandstone or 
claystone rather than as a naturally-occurring, lower-gamma hthology Although 
more extreme levels of acbvlty may be discemble, there is questlon whether a 
downhole geophysical sonde is sensitlve enough to Merentlate between 
background and lower levels of contarmnatlon 

I 

Response. 

The next to last paragraph, page 7-5, states that the proposed upgradent wells 
were m response to a request from CDH, The u p m e n t  momtomg wells 
scheduled to be mstalled m h s  plan should not be considered a "request '' They 
are part of the RCRA ground water momtoring upgrade for IHSS 101 and other 
RCRA wts as ordered by CDH under CO 89-06-07-01. 

It is stated on page 7-2 that pond hers  wdl be steam cleaned after the removal 
of hquds and sludges. Please specify the waste management practlce to be used 
to dspose of the msate. 

The spec& SOPS to be used m field screemng has been mcorporated mto the 
Work Plan Samphg pond h e r  matenal wdl not be conducted under thu Phase 
I mveshgabon, but unll most likely occur far waste dsposal purposes 

Secaon 7.3.3 has been expanded to reflect objecoves and potenaal methodologes 
for vadose mne invesbgabons Specdic momtmg locanons and methods have 
not been idenMia however. A detaded work plan wdl be developed as a work 
element wthm the OU4 Phase I RI/RFI effort, and wdl be presented as a techcal 
memorandum. Standard operaang pmedtues for vadose zone mvesagatlons wll 
be developed in cmdmatlon wth other OUs to ensure consistency. 

The use of downhole geophysics to deheate subsurface mnes contammated by 
radlonuchdes has been elmmated (See also response to Comment CDH-G7.) 
Geophysical loggmg wll be conducted in all boreholes advanced for geoloBc 
inveshgatlon to further charactenze subsurface matenals and groundwater 

Pond liquids and sludge wll be removed and pond hers decontammated as part 
of the Solar Ponds IM/IRA Dsposal of these hquids and sludges is beyond the 
scope of h s  work plan 

See also response to comment CDH-S14 
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CDH-S21 

Response. 

CDH-S22 

Response* 

CDH-S23 

Section 7.3 Items 2 and 3, page 7-6, should be re-rdentified as OU wde versus 
sitewde actmues. 

The frequency of samphg, i e  the number of sample sites, borehole locattons, 
piezometers and gnd sizes, etc., must be su-zed m a table comparable to 
Table 7-3 of the approved OU-7 RFI/RI work plan (OU-7's DQO Table 4-1 also 
mcluded sample frequency). No such summary now exists in th~s work plan, it 
is spread across the subsecaons of Secaon 7.3 and shown on vanous maps A 
swpmary IS needed to enhance the Bmsion's undersmdmg and would be very 
helpful dunng mplementahon 

Site wde has been changed to OU wde, where apphcable 

A new Table 7-5 atled "Summary of Acamaes Phase I RFI/RI OU4" wdl be 
added to Secaon 7 that is comparable to Table 7-3 of the approved OU-7 RFVRI 
work plan. 

Secaon 7.3.1. Agam, the wells here are not bemg installed due to a "request" by 
CDH, they are part of the upgrade of the ground water assessment plan as 
speclfieed 111 CO 89-06-07-01 

Although these wells are not " w i h  or d a t e l y  downment  of an MSS," 
it is important that they be potenaometncally upgra&ent of the waste management 
uNt and should be as close to the designated umt boundary as possible Were 
these items consided when the proposed locaaons for the wells were selected? 
Were there other considerations for the site selechons for these wells? Please 
clanfy 

Accordmg to potenaometnc data presented in thls plan and prevlous reports on 
the ground water quahty of OU-4, the potenaometrrc gra&ent in the area is mostly 
to the northeast wth some locahzed northerly components 

See response to comment CDH-S14 

Secaon 7.3 2. In the second paragraph of the secaon, it appears that Document 
Change Notice and Procedural Change Noace, referenced m emher sections, are 
the same. Has not DCN been changed to PCN to update SOPS? 

The Divlsion is concerned that potenhd radlaaon hot spots between the PSZ 
fences may not be fully mvestigated If d a a o n  survey staaons adjoming the 
fence detect acamty, steps wdl have to be taken to invesagate the excluded area 
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The thnd paragraph, page 7-9, states that alpha readmgs wdl be taken 4-6 mches 
off the ground surface Thls is unacceptable Alpha nxbaaon attenuates rapidly 
wth &stance and usually is not easdy detected at &stances &ream than 3 - 5 cm 
(1% - 2 mches) Since the &stance specfied in h s  plan is four to six inches (10 
- 15 cm), it is lrkely that any alpha rdaaon, even large amounts, wdl be mssed 
under the current plan 

Under Surficial Samding, first paragraph, page 7-10, a 1" samphng depth is 
proposed. SOP GT 8 speclfies that the CDH method wdl be employed for all 
Interagency Agreement (IAG) projects unless the CDH method does not apply 
The CDH method speclfies a %-mch depth not 1 mch Is DOE proposing an 
alternate (grab) method as opposed to the CDH method? If so, a clear rahonde 
must be prowded mhcatmg the need to surltch methods. 

Regardmg the ra&ologcal survey, page 7-8, the Bmsion is under the mpression 
that areas with elevated levels of rdonuclides have already been identified in the 
mcmty of the ponds Smaller pds should be used m prewously idenafied "hot 
spots" so that more defimte boundanes for the contarmnaaon can be estabhshed. 

Response Reference to a Document Change Notlce and Procedural Change Notlce has been 
removed from the text because the rdologml survey utlll be conducted in 
accordance wth SOP F0.16 

Samplmg wthm the PA (PSZ) fenced area wdl be considered, however, samplmg 
v v l h  the exclusion zone is d e l y .  

The text has been rewsed to be consistent wth SOP FO 16 The alpha counter 
I wll be held parallel to and wthin one quarter mch of the surface bemg screened 

The FSP has been rewsed to be consistent with SOP GT ,8 using the CDH soil 
samphng method. Duplicate samples wdl also be collected usrng the Grab Sample 
method, whch is also outhned in SOP GT 8, at 10-20 percent of the sample 
locauons to evaluate comparabhty between methods 

Rdoachve "hot spots" were not idenhfied dunng premous investlgabons 
Previous surveys only confirmed elevated donuchde content in Pond 207-A 
hquids and sludge The survey gnd has been designed accordmgly and should 
adequately charactenze ra&onuclide dtstnbuhon. 

Secaon 7 3 3 In Table 4 1 (and other narratwe secuons) vadose zone monitonng 
is proposed pen&ng a detemnahon of the apphcable techniques Suddenly, in 

CDH-S24 
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thls secaon, vadose momtonng wll be mcorporated mto the acawaes "lf deemed 
appropnate." Thls statement provides further reason for mcludmg the vadose zone 
momtonng techques m the work plan or through a scheduled technical 
memorandum This acawty cannot be left to chance, the chance that it wdl not 
be fully researched and unplemented. 

Response. Per chscussions with CDH and EPA, the text has been rewsed to mcorporate a 
hscussion of vadose zone monitonng objectives and potentially applicable vadose 
zone monitorrng techmques for the OU4 Phase I RFURI. The site-speclfic vadose 
zone momtoring plan wdl be developed and presented as a techcal memorandum 
prior to unplementaaon T h ~ s  mformation is presented m Secaon 7 3.2 and 1s now 
consistent wth narrahve regadmg vadose zone momtonng m Table 4.1 and 
Secaon 2.0. 

CDH-S25 Secnon 7.3.4.1. Under Field Methodolorn (second paragraph, page 7-12), DOE 
should bcuss or propose, m general terms, alternate methods m the event the - -  - 
GPR survey is unsuccessful 

Ground Penetramg Radar (GPR) is the smface geophysical method whch offers Response* 
the best opportunity to delmeate subsurface straagraphy and structure. (See 
response to CDWS28) GPR wdl be &scontmued sf mad surveys are 
unsuccessful Extent of the onpal solar pond wrll then be denved from site 
plans and au photos and subsurface strangraphy and structure wdl be based on 
infomaon from bomgs 

Secoon 7.3 4 descnbes a senes of research and field aCLctlWheS proposed for the 
onpal  solar ponds area Prospecave references mclude aenal photographs, 
engneemg drawngs, and other hstorical documentation Historical 
documentaaon renewed to date suggests that followmg removal of the clay liner, 
the berms and underlyng sods were regraded and possibly lncorporated mto the 
berm of Pond 207-C In this event, the proposed surface nubologcal survey and 
sdicial sod sampling descnbed m Secaon 7 3.2, as well as the bonng program 
descnbed in SeChOn 7 3.4 2, wlll probably yeld more useful informanon than the 
surface geophysical survey or historical rewew. 

CDH-S26 secaon 7.3 4 2. Reference is made to abandonment of boreholes m the fourth 
paragraph, page 7-14 Has DOE considered the compleaon of these wells to 
support Phase II acnvlues7 

See response to comment CDH-S14 Response 
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CDH-S27 

Response 

CDH-S28 

Response* 

CDH-S29 

Secuon 7.3.5.3. The Diwsion re~uues  clarificauon on the process and procedures 
for delmeauon of paleuchannels and fracture sets (re: Items 3 & 4, Table 4.1) 
The subset of proposed b m g s  to be advanced deeper to collect bedrock structure 
and straugraphc data, paragraph four, page 7-16, should be defined the 
selecuon process should be descnbed. Without tfus number or the process, the 
Diwsion cannot determme whether the palmhannels are hkely to be &heated. 
Also, deheauon of fracture sets would appear to hctate the need for onented 
core, however, comg Venus ddlmg has not even been specified except m Table 
4.1 The Diwsion beheves that mplementahon of the plan wdl be Micult unless 
these issues are clanfled. 

See response to comment CDH-S12. 

Secuon 7.3.6: The second paragraph of thls section states that seisrmc refraction 
and reflecuon were considered for mvestigauon of the ITS and that geophysics 
would be meffecuve. Were other survey techmques such as a grameter, 
electromagnetic and GPR surveys, or combmauons of surveys, considexed? What 
problems mse in mvesugaung the ITS vs. deheaung the onpal  Solar Pond With 
GPR? Both were constructed through 01 rn alluwum. 

Surface geophysical mvesugatlon methods wefe exarmned for usefulness in 
evaluaung the extent to whch the ITS was keyed mto bedrock and therefm its 
effecuveness m intercepang solar pond contaminants m ground water The known 
thickness of unconsohdated matenals m the area of the ITS ranges from 
approxmately 2 feet to about 21 feet Thls thckness is generally too thm for 
seismc methods and m some areas unconsohdated matenals are too thck for 
GPR Other surveys such as grawty and electromagneuc were hscounted due to 
lack of pmsion m defimng the bedrock contact In adclmon, the locahon of the 
ITS wth respect to the PSZ makes a large portion of h s  extent inaccessible to 
any surface geophysical method. The known thickness of the unconsohdated 
mated in the Onpal  Solar Pond area IS generally less than 10 feet and witfun 
range of GPR. 

Sectlon 7.3.62. F i p  7-5, which shows the lWahOnS of the proposed 
piezometers, should be referenced. Please note that the figure shows the locauons 
of only two of the three proposed parallel-to-flow piezometers. Please amend h s  
f i g m  and capuon the Pnmary Interceptor Trench. 

The first paragraph of this sectlon also states that analyt~cal modehng of aqufer 
drawdown wdl be used to detemne piezometer spacmg What data are r e q u d  
to prepare the analpcal model? Are pump or slug tests planned for the proposed 
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Response: 

CDH-S30 

Response. 

CDH-S3 1 

Response. 

CDH-S32 

Response a 

unconsohdated matenal boreholes, as a Phase I acavtty, to prowde the necessary 
data? The Diwsion does not beheve that a clear path has been planned to 
detemme the piezometer spacmgs. 

The plan has been corrected to show that two parallel-to-flow piezometer nests 
wrll be mstalled Several onpally proposed piezometer clusters were removed 
from the program because thew locaaons were 111 areas of premously observed dry 
alluvium The text has been remsed to accurately describe the figwe 

To opmze mfomaon regardmg perfazmance of the ITS, piezometers should be 
located to best represent the hydrauhcally mpacted m a  of the aqufer 
Detemaaon of proper piezometer spaclng wd therefore reqm eStunatIOn of 
the area of hydrauhc mfluence associated wth the trenches k s m g  data wrll be 
used to sxmulate water table drawdown and area of rnfluence (please =fer to 
response to comment CDH-G8) No addmonal data collecaon acawaes are 
proposed m support of th~s task. Spedc  smulation methods wdl be selected on 
the basis of thew apphcabhty to avsulable data Smulation of aqufer response 
near the trench will be used only as an approxmaaon to finmulate an had 
e s m t e  of piezometer spacmg Locaaons may be subsequently m W e d  
followmg mstallation of several piezometers and measurement of actual water 
table configuraaon Evaluaaon of these data collected dunng the Phase I program 
can be used to more precisely define a Phase II mvesagaaon. 

Secaon 74.2 The Diwsion quesaons why sew-volaales are excluded from 
surFtclal sod samples (second hst of page 7-19). The term sem-volatiles would 
suggest that residues may sall be present. (Note that m the first hst, T U  sem- 
volatiles are not limted to subsurface samples as they are for T U  volatiles.) 

TCL sem-volaules have been added to the surficial sod analybcal suite 

Secaon 8.0 Rewewed, no comment 

No comment 

SecQon 9 1 3  1 This secaon mhcates that small seeps and seasonal wetlands 
occur wthin the OU-4 study ma,  however, there is no menaon of seeps 111 

Secaon 2 0. Although a Phase II issue, be aware that the Drvision beheves that 
sampling and analysis of seeps must be lncluded in the subsequent Phase II work 
Plan 

Comment is noted, OU 4 seeps wll be sampled and analyzed durvlg Phase II 
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CDH-S35 

Response 
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Sectlon 10.0. Please note that the Quahty Assurance Addendum was subrmtted 
wthout management approval 

No comment 

Secnon 10 2 Figure 1 references OU-10 111 the mle, not OU-4 

Figure 1 tltle has been remsed to reference OU-4 

Secaon 1 1  0: See comment to Sectlon 7.3.2 regarhg PCNs vs DCNs Is DCN 
the colrect term? 

The text has been corrected 
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GENERAL COMMENTS 

EPA-G 1 
{ 

Response 

EPA-G2 

Response. 

EPA-G3 

Response. 

EPA-G4 

Response 

EPA-GS 

Response* 

A subset of surface sod samphng locaaons must be located on areas found to 
e h b i t  high counts levels dunng the radlologcal survey and a separate subset of 
locaaons to be randomly chosen 

The text has been corrected to mclude two surficial sod sample subsets One 
subset, ten surficial sod samples, wdl be collected m areas identdied as hot spots 
dunng the racbologd survey The second subset, twenty five surficlal sod 
samples, will collected m randomly chosen locations throughout the nmamder of 
the site. 

The CDH method must be used for collection of surface sod samples to ensure 
comparabhty wlth data from other OUs. 

The FSP has been changed to mdlcate that SOP GT.8 usmg a CDH sampler wdl 
be used to collect surfkid sod samples. In addmon, the Grab method wll be 
used for duphcate samples, also included m SOP GT.8, at 10-20 percent of the 
locatlons to evaluate comparabhty between methods 

protocol for use of the Ludlum Model 12-1A alpha momtor for r&ologml 
survey must be consistent with SOP FO 1.16 or a jusaficaaon for usmg a dlfferent 
protocol must be mcluded m the work plan 

The text has been amended to state that the radrologml survey wdl be conducted 
m accordance with SPO FO 1.16 

The work plan needs to explam how the nsk assessment and environmental 
evaluabons, and the phase Vphase II scheme set up 111 the IAG fit together. 

The Phase I porhon of the investlgaaon wdl only charactenze sod contarmnaaon 
Therefore it wdl not be possible to produce a BRA document from the data 
collected dunng Phase I. A rudlmentary nsk assessment can be performed, but 
the numencal result vvlll contam a very lugh degree of uncemnty. 

The BRA pomon of this document must mclude and dlscuss site-specfic methods 
for dealmg wth site-specific condmons 

Only sods wdl be charactenzed dunng the Phase I mnvesagabon. All other site- 
specific parameters wll be charactenzed d m g  Phase 11 
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SPECIFIC COMMENTS 

EPA-S 1 

Response 

4 

EPA-S2 

Response. 

EPA-S3 

Sectlon 1.3.3 8. Hvdrologv. uage 1-13. The text states that the hydraullc 
conductlwty of the Rocky Flats Alluwum and the Arapahoe No 1 Sandstone is 
approxunately 6 x lo5 centlmeters per second (cds)  Although the upper 
hydrostratlgraphc wt consists of both the alluwal and the Arapahoe No. 1 
Sandstone, apparently separate values of hydraullc conductlwty have been 
measured for each member of h s  wt Table 2.1 mdxates hydra& conductlwty 
rangmg from 1 x 10' to 4 x lo-* cm/s for the Rocky Flats Alluvium. It also 
presents a combmed measurement of the Rocky Flats Alluvium and the Arapahoe 
No 1 Sandstone, 6 x lo-' cm/s The method(s) or assumption(s) in denving this 
combmed measurement of hydraulic conductlwty should be explamed The text 
should also clanfy the dtstinctlon between these lltholog~c wts and provlde 
ranges of values for measurements of hydrauhc conductlwty for members wthm 
the upper hydrostratqgaphlc mt, if applicable 

Table 2.1 is a summary of exlshng lnformatlon collected on hydrauhc 
conductmtles of the litholog~c umts m the SEP area. The stratlgraphc locatlon 
and method used to deteme hydrauhc conductlvuy vary greatly between each 
report. The large vanatlon between the hydrauhc conductivitles m lithologc umts 
is beyond the scope of h s  Phase I Rl?I/iU mvestlgatlon and should be addressed 
dunng the Phase II mvestlgatlon. 

Sectlon 2 3, Prevrous Investleatlons, oaee 2-10. Although a report is not 
avadable s u m m h g  the 1989 sod samphg program at the solar ponds, 
Appendur E provides 1989 sod analyt~cal results The text should reference 
Appendur E accordmgly 

The text has been corrected to include reference to Appenhx E 

Sectlon 2 4 2 1 ,  Groundwater, uage 2-17 Out of the 40 borehole logs included 
m Appenduc B, well completlon records for only eight monitoring wells are 
mcluded in this appendx. The text should be clanfied to inhcate which 
1IlfOrmahOn is presented m Appendm B Adchtlonally, well complehon records 
and constructlon demls should be prowded for all alluwal or bedrock momtonng 
wells depicted m Figure 2-15 and those mcluded m the 1989 d n b g  program 
Constructton detads, tabulated in Table 2.4, are not prowded for all monitmng 
wells depicted m Figure 2-15 This sectlon needs to state if these constcuctlon 
detads ~IC unavadable or why they are not bemg provided 
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Smularly, groundwater data mcluded m Appendu F correspond to only 20 of the 
borehole logs included m Appenh  B It also lncludes data from three m o m t m g  
wells apparently mcluded m the 1989 drilling pmgram (P209189, P210189, and 
P20889), whch were not mcluded in Appendut B. A summary of prewous field 
programs, s d a r  to that descnbed on page 2-28 (SectlOn 2.5.2) for sods, is 
requmd m Secaon 2.4.2 for groundwater. EPA suggested that a tabular format 
depicMg the prewous characteminon programs and the assmated sod W g s  
or momtonng wells be mcluded in the phase I RI report. 

Response. The text has been cofiected to clar@ that Appenh B contams well completlon 
records and borehole logs for the 1989 drilling program. A number of well 
completlon records and borehole logs were madvertently left out of the Draft Final 
Work Plan These records have been added to Appendu B of the Fmal Work 
Plan. 

Appendix F contams the most recent ground water quahty mformatlon from the 
1990 Annual RCRA Groundwater Momtoring Report for Regulated Umts and the 
Rocky Flats Enmnmental Data Base O S )  only. Appendu B has been 
amended to mclude borehole logs from P209189, P210189 and P208889. It was 
not our intent to mclude a comprehensive set of ground water quahty data because 
it wdl be addressed m the Phase II mvestlgation To r e m  in the scope of the 
Phase I RVRFI, we have concentrated the field mveshgatlons m the Solar Ponds 
area pertzumg to sod sampling only 

EPA-S4 Secbon 2 4 2.1. Lower H~dro~tratlgl.a~hc ~C~nfind) Umt. page 2-19. The 
&scussion of anomalous water levels 111 bedrock well 2786 requms further 
explanahon Addxtlonal water level r e h g s  d a r  to the May 1990 levels are 
shown in Appendu C, pamcularly in October 1986, and mtermittently thereafter, 
In fact, several 40 to 50-foot water level varianons have occurred in this well. It 
is evldent that there exlsts some problems wth h s  bedrock well DOE should 
reevaluate the usabhty of h s  bedrock well and maybe consider it for 
abandonment. 

Response- Possible causes of the water level fluctuatlons m well No. 2786 are infiltratlon of 
surface water run-off through the well annulus due to a poor surface seal, physical 
damage of well casmg, or poor well constructlon, The surface seal was mspected 
by field personnel and found to be mtact and currently there is no ewdence to 
show that the well IS damaged We recommend that this wll be further evaluated 
to deterrmne the cause of water level fluctuabons 

I 
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EPA-S5 

Response: 

EPA-S6 

Response: 

EPA-S7 

Response. 

EPA-S8 

Response 

EPA-S9 

Table 24,  second Daee. Well number B310489 is mdxated on this table. It 
appears that thls well should be B210489, as no other references to B310489 have 
been located. 

The table has been corrected 

Firmre 2-30 EPA suggests that this conceptual model defines what consatutes a 
phase I and a phase 11 conceptual model l h s  wdl help to evaluate whether the 
acawues proposed d m g  h s  phase I mvesagauons are adequate to support the 
phase I BRA. 

Sods can serve as a source of contammauon, as well as a transport medrum. Thls 
conceptual model needs to account for sods as a potenaal source of contarmnaaon 

In addmon, it is not clear whether this conceptual model accounts for groundwater 
whch is not collected m the ITS and is flowing downment .  This conceptual 
model needs to prowde an optlonal pathway for groundwater not bemg collected 
by the lTS even though thls may be a mor component of groundwater flow. 

The conceptual model has been rewsed in response to these comments. The 
conceptual model figure acknowledges that groundwater can bypass the ITS. Sods 
are now shown m this figure as a contarmnant source. An exposure pathway 
summary has been added to the text that desmbes the extent to which each 
pathway can be evaluated dunng the Phase I RFI/RI 

Secaon 3 0, ADDhcable or Relevant and ADDrODrIate Rtaumments. DOE is in the 
process of prepamg a site-wde document defining all potenaal ARARs. EPA 
resewes the nght to comment on h s  secuon until the draft document of potential 
site-wde ARARs is completed and submtted to the regulatory agencies 

No comment 

Secaon 4.1 3. Develop Conceptual Model, Dage 4-4 This secaon needs to address 
groundwater flowng d o w n m e n t  beyond the ITS 

Secaon 5.3 6, Interceptor Trench System and Remamder of Site, Dage 5-4 It is 
not clear whether geophysical surveys axe to be conducted m the ITS area 
Secaon 4.2.3, page 4-7, mennons that geophysical surveys wdl be conducted in 

The conceptual model was rewsed to acknowledge that groundwater can bypass 
the ITS (see response to comment EPA-S6) 
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Response: 

EPA-S 10 

Response 

EPA-S 1 1 

Response 

EPA-S 12 

Response 

EPA-S 13 

areas of the ITS. However, thu secaon does not mclude geophysical surveys as 
part of the mvestiganon tasks for the ITS "Ius needs to be c l d i e d  

Geophysical surveys wdl not be performed m the ITS area References to such 
surveys have been ehnated from the plan. (See also response to CDH-S28.) 

Secaon 5.6, Phase I Baseline h s k  Assessment, Dage 5-6 This secaon explms 
that the BRA for phase I is gorng to be perfoxmed at the source/sods of 
contarmnabon However, the BRA Informahon rncluded m sections 8 and 9 of 
thu work plan does not Mmnhate between the two phases. Instead, the BRA 
consists of an overall genenc plan to be used m evaluating human health risk and 
enwonmental mpacts posed by the site. T h ~ s  section needs to explam this 
dlsmpancy 

Only pathways mvolvlng sods wdl be evaluated m Phase I 
pathways wdl be evaluated dunng Phase II. 

The remaumg 

sechon 7.1, Charactenze Orrnnal and Exlsmn Solar Ponds, Obiecave 4, page 7- 
- 2. The presence of perched water should be considered when conducang vadose 
zone mvesagaaons 

Sedtment charactensacs, straagraphy, and sample moisture content wll be 
evaluated to define potenaal perched water hmzons In addlaon, neutron logging 
will be considered as a method for evaluaQon of moisture content in selected 
boreholes. 

Secnon 72,  Background and Field S a m ~ h e  Plan Raaonale, Dage 7-3 The 
usefulness of geophysics ~VeShgahOnS proposed in the areas of the ITS needs to 
be jusflied and explzuned 

See response to EPA-S9 The reference to geophysical mveshgahons in Sechon 
7 2 is wth respect to the entire OU and 1s not specfic to the ITS 

Secaon 7.2, Sampling Plan Raaonale, Dage 7-4 and 7-5. This secaon states that 
a subset of previous rdologml survey pomts vvlll be selected for surficial 
sarnphg and laboratory analysis (page 7-4) It is not clear what radlologcal 
survey points h s  secaon is refemg to This needs to be clmfied. 

Ground penetraang radar is often found to be inefficient m providmg an accurate 
lithology of the subsurface If this turns out to be the case, then other techniques 
need to be considered. Therefore, h s  work plan needs to idenMy and descnbe 
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Response: 

EPA-S 14 

Response. 

EPA-S 15 

other avdable techmques that may promde better lnformaaon on the profile of 
the subsurface. See comment on Sectlon 7.3.4 1. 

Vadose zone momtonng should be consistent wth the sophistlcated vadose zone 
momtonng program currently bemg developed at Rocky Flats Plant 

The use of ground water tracers should also be considered in the a m  of the US, 
as &scussed m Sectlon 7.3.6.2 Tracer studies would prom& mfomtlon on flow 
paths and travel tunes. 

The text has been corrected to mclude two surficd sod sample subsets One 
subset, ten surficial sod samples, wdl be collected m areas 1dennfk-l as hot spots 
dunng the d o l o g m l  survey. The second subset, twenty five surficlal sod 
samples, wdl collected in randomly chosen locations throughout the remainder of 
the site 

Ground penetratmg r a h  (GPR) is proposed m addmon to d n h g  and a remew 
of hlstoncal records and m photographs m an attempt to dehneate the onpal 
extent and any remammg porhons of the Orrpal  Solar Pond. Unconsohdated 
materials are generally less than 10 feet thick m this area and GPR is the surface 
geophysical method which offers the best chance of successfully deheatmg 
subsurface and stratigraphy strucm (See response to CDH-S28.) Note that at 
least two antennas wdl be tested and the survey wdl be Imtldly b t e d  wth 
expansion based on success 

Vadose zone mvestlgatlons wll utlhze standad operatmg procedures that wdl be 
developed as part of thn and other plant-wde momtonng programs. 

Tracer stu&es in the area of the ITS should be considered for the Phase 11 
mvestlgatlon once all inf0rmabOn from Phase I has been evaluated 

Sectlon 7 2, Analvbcal Methods Rabonale. page 7-6 The text should state that 
changes to the analyucal suite are contmgent upon EPA and CDH approval 

The text has been corrected. 

sectlon 7 3 2, Sitewde Radoloacal Survey and Sdiclal Samphg Program, D age 
- 7-8 This sectlon mentlons that the Ludlum Model 12-1A alpha momtor wdl be 
held 4 to 6 inches off ground surface lhs is mconsistent wth SOP FO 1 16 
which estabhshes that alpha monitors must be held parallel to and wthm one- 
quarter mch of the surface screened This needs to be corrected In addmon, the 
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t 
gamma survey should also prowde the opaon of usmg a colhmator to shield 
gamma radtaaon from external mfluences and to better define elevated readmgs 
at the survey nodes. 

T h ~ s  secaon proposes 35 surface sod sample locaaons which are to be selected at 
random These surface sod samphg locaaons should a l l  not be randomly chosen, 
but a subset of these locaaons should be correlated to those locaaons exhibiang 
highest count levels m the radiolog~cal survey. For example, 10 samplmg 
locaaons can be located on hot spots i d e n ~ e d  d m g  the radlologrcal survey and 
the Iemamng 25 sarnphg locaaons can be selected at random. Thrs wdl prowde 
a better profile of surface sod contarmnaaon and wdl mmm~ze to an extent the 
possibfity of mssmg a contammated surface m a  

a Response. 

EPA-S 16 

Response 

EPA-S 17 

rl) 

In addmon, the CDH surface sod collecaon method descnbed m SOP GT.8 is the 
preferred method for collecaon of surface sod samples for radlonuchde analysis 
Thls secaon needs to J U S ~ I ~ Y  why the surface soil collecbon method desmbed m 
h s  semen is to be used mstead. 

The text has been rewsed to be consistent wth SOP FO 1.16 and include ten 
surficial sod samphg locaaons exhibiting count levels above 250 cpm. The text 
has also been rewsed to incorporate the CDH samphg method specdied in SOP 
GT.8 RFP currently is developing an SOP for surface gamma radlaaon surveys 
that wdl be followed d m g  the FSP as appropriate 

Secaon 7.3 3. Site-wide Vadose Zone Monitormg, uage 7-10 The use of the BAT 
system for vadose zone momtomg should be mvestigated more thoroughly 
because it may not be appropriate where soil moisture has not already been 
detemned or encountered. The BAT system is designed to mstantaneously 
collect a water or gas sample from speclfic depths, however, unldce a lysuneter, 
it wll not mantam a pressure dIfferenad between the sample vessel and the 
surroundmg enmnment 

Use of the BAT system was enwsioned in collectmg sod vapor samples from the 
vadose zone, where the quanotabon of sod moisture content is not cntlcal. We 
agree, however, that better methods may be avadable for charactenmg vadose 
zone condmons The text has been rewsed and expanded to reflect objecaves and 
potenaal methodology for vadose zone mves~gahon 

Secaon 7 3.4. Onmnal Pond Area, Dage 7-10 Figure 7-2 shows an approxmate 
locatton of the ongmal pond In this figure a poraon of the ongnal pond is 
shown to be beneath a buddmg The bulldmg may present some &fficulaes when 
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dehneatmg the penmeter of the mpal pond. This work plan needs to explam 
what is to be done to solve h s  problem. 

Response* 

EPA-S 18 

Response 

EPA-S 19 

Response 

EPA-S20 

Investigauons beneath presently operamg buildmgs wdl not commence until 
decomrmssiomg of that bddmg takes place 

Secuon 7 3 4 1. Geophvsical Invesugaaonnage 7- 1 1 The GPR mvesugauon may 
provlde useful subsurface mformanon, but only relatwe shallow depths depenbg 
ont eh radar frequency employed. It is an excellent tool for the cleanng boreholes 
of potentd obstrucQons to depths of appromte ly  10 feet, but the resolution 
below these depths may be qute variable. It IS particularly useful m i d e n w g  
shallow pipehes, which exlubit dlstmct signals; however, the reflecaon of the 
signals across the sod honmns or boundanes may be much less dlstmct. Other 
techmques may need to be evaluated to determine the hthology of the subsurface. 

See response to EpA-Sl3 

SechOn 7.3 4.2. Unconsolidated Matenals Investuzation. page 7-13. The work plan 
should include the contmgency to collect ground w a q  samples from boreholes 
where saturated condmons are encountend One approach would mclude the 
mstallauon of a temporary casmg m boreholes and subsequent conversion of these 
boreholes mto ground water monitoring wells. ThIs approach would also allow 
ground water levels to equhbrate to natural levels pnor to mstallauon of 
monitoring wells, paracularly m low-permeab&ty formaoons 

Altematwely, in situ methods of collectmg perched water or ground water from 
boreholes should be lncluded as contmgency These methods mclude a BAT 
system, temporary well pomts, or HydroPunch samplmg methods. 

In the meetmg on January 8th it was agreed that groundwater samphg was out 
of the scope of this Phase I invesugahon and due m part to budgetary and 
scheduling constrants is not feasible at the time. 

Secuon 7 3 5 3, Unconsolidated Matenal InvesugaQon. DaPe 7-16. l h s  secaon 
menttons that 10 penmeter bonngs wrll be placed on the pond extenors "Ius 
appears to be incorrect Seventeen b a g s   ax^ proposed wthm the exlstmg ponds, 
leavmg only 9 bonngs (or the 26 total) for the extenor pomons of the ponds. In 
addmon, Figure 7-4 shows only 9 penmeter borrngs This needs to be corrected 

This sectron also menhons that a subset of the proposed bonngs in the solar pond 
area are to be advanced deeper than 1s desmbed in standard dnlling and sample 
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Response* 

EPA-S21 

RESPONSE OU4 

COkChOn procedures m order to collect geologrc infomhon on bedrock 
structures and strabgraphy underlymg the ponds. If h s  is done, there east 
possibdmes of encountenng ground water. If h s  is the case, it would be wse 
to convert these bonngs mto momonng wells to be used d m g  phase II field 
inveshgahons. "his would pmwde p h x n a r y  andyhcd infomoon in ground 
water to be used when d e s i p g  the FSP for phase II mvestigations. 

The pond penmeter bonngs around the embankments could be angle-drilled rf an 
accesnbhty problem exlsts, or d the charactemahon of matenals beneath exlmg 
or former pond embankments is deemed necessary. 

Boreholes wthm the solar ponds area advanced mto bedrock wth c m g  methods 
d qum the urstallanon of surface camg if perched ground water or the water 
table are encountered DOE should follow procedure for mstallahon of surface 
casmg mcludmg m OU2 Bedrock Work Plan. The surface casmg, grouted mto 
place, wdl prevent the downward mgrahon of alluwal runoff (surface water) and 
potenhal contamination of bedrock, and possibly the unconfined water table. 

A&bonally, the work plan should describe geotechcal analyses that may be 
perfoxmed on bedrock COR samples If geotechcal analyses are not proposed, 
the work plan should exphcitly state that only wsual detemahon wdl be used 
to idennfy bedrock structures, strangraphy, fracture patterns, or other mformahon. 

The text has been corrected to say that m e  bonngs wll be placed on the pond 
extenors. 

Samphg groundwater is beyond the scope of thls Phase I RF.T/RI InVeShgatiOn. 

SIX proposed bonngs wlll be advanced through bedrock as agreed upon in the 
January 8th meetmg. The bonngs wdl be used to delmeate the paleochannels 
whch is a potenbal contammant pathway and to further charactenze site geology 
These borings will be mcluded m sechon 7.3 6.1 Unconsohdated Matenal 
Invesngabon m the ITS area and the remmder of the site Proposed bonngs are 
identified m &reen on Figure 7-4. Momtonng ground water is consider to be out 
of the scope of this Phase I inveshgation and due m part to budgetary consmts  
m not feasible at the time. Ground water monitomg wdl be deferred to the Phase 
11 InVeShgahOn. 

Sectlon 7 3 6, InterceDtor Trench System and Remamder of the Site, DaPe 7-17. 
It is unclear how cone penetrometer data wdl a d  m the evaluabon of the ITS 
The cone penetrometer wdl prowde inferred Irthologx data based on penetrabon 
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resistance of the cone penemmeter probe. 

Response 

EPA-S22 

Response. 

EPA-S23 

RESPONSE 0114 

The use of the cone penetrometer to cud m d e h g  the bedrock contact has been 
elmmated 

Secaon 7 3 6 1, Unconsolidated Matenals Investigaaons, PaPe 7-17 and 7-18. 
Figure 7-5 shows 19 boreholes m the ITS m a  and r e m d e r  of the site mstead 
of 17 boreholes as menboned in this section. In &tion, thls section mentlons 
that 9 boreholes wdl be placed m the ITS area. It is not clear whch bareholes 
thls secoon is refemg to and consequently it is not possible to locate them l h s  
needs to be c ld i ed  

Also, it would be wlse to convert those boreholes to be drilled mto bedrock into 
momtomg wells. 

When collectmg sod samples targeted at the capdlary h g e ,  it may be drfficult 
to &sungush saturated propemes of the soil or unconsolidated matenals. It is 
&fficult to target the capdary fnnge wth contmuous samphg techmques, 
pmcularly m low permeabhty fonnabons, wthout first estabhshmg the depth of 
the water table It is not uncommon when cncountemg saturated condmons m 
low permeabihty formaaons to allow the borehole to stabhze for several hours, 
and sometums days, to estabhsh the equhbrated or true water table depth 

It is also Mficult to chstmguish perched water zones as compared to the actual 
water table dunng contmuous samphg. Indeed, it is possible to drill or sample 
completely through the perched water without recognimg it as such 

The work plan should describe how these or other contmgent situanons WIU be 
approached whde conanuously samphg through unconsohdated matenals and 
targetmg the capdlary frvlge or water table throughout the total borehole depth. 

The text has been modified to state that Figure 7-4 shows the proposed locaaon 
for the 19 boreholes in the ITS area and the remamder of the site Slx of those 
bonng wdl be advanced into bedrock and are shown in green on Figure 7-4 Nine 
of the mneteen bomgs m located in the ITS ma north of PA. 

SecQon 7 3.6 2, plezometer Installanon, Page 7-18. It is not clear how analytxal 
modehg of aquifer drawdown to esamate the area of mfluence wthin the ITS 
wdl be conducted The model assumpaons should be defined and stated rn the 
test Addmonally, the model wdl requm cahbraaon to emsang field condmons 
Currently, it is anacipated that mofe relevant data may be obmned from 
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measurement of hydrauhc parameters from the existmg system pnor to computer 
modehg. In a h o n ,  the use of hydrologc data from exlsong momtonng wells 
wthm the wcmty of the ITS d m g  system OperahOn may provrde p re lmary  
informaaon useful in estabhshmg piezometer spacing, depth, or configuraaon. 

T h ~ s  sechon menhons that three piezometers are to be installed 111 the ITS parallel 
to the assumed ground water flow Figure 7-5 shows only 2 piezometers parallel 
to the assumed ground water flow This dlsmpancy needs to be corrected. 

In a&oon, the proposed locaoons are shown only w b  the eastern portion of 
the ITS To deterrmne the effechveness of the entre system, piezometers may 
also be necessary near the central and western pomons of the ITS. The 
umforrmty of geologc or hydrolopc condloons may also dlctate the dlsmbuoon 
of piezometers throughout the ITS 

Response. To opamze dormahon regardmg performance of the ITS, piezometers should be 
located to best represent the hydraulicdy mpacted area of the aqufer. 
Deterrmnaoon of proper piezometer spaclng wdl therefore requrre estimaaon of 
the area of hydrauhc mfluence for the trenches. Exlstmg data regardmg water 
table configuraaon, alluvlal hydrauhc conducowty, trench geometry, and 
wthdrawal rate wdl be used to smulate water table drawdown and axea of 
influence. Either analymal or numencal methods can be used to eshmate the area 
of mfluence Speclfic simulaQon methods wlll be selected on the basis of then 
apphcabhty to avmlable data Simulaoon of aqulfer response near the trench wdl 
be used only to formulate an mod eshmate of piezometer spaclng Locabons 
may be subsequently mochfied followmg mstallation of several piezometers and 
measurement of actual water table configuration 

The text has been revised to agree wth the number of piezometers depicted in 
Figure 7-5 

Avadable data indlcate that the alluwal aquifer is unsaturated m the central and 
western pomons of the ITS Quesoons regardmg the efficiency of the ITS in 
capturrng alluwal ground water can be better evaluated where a greater saturated 
hckness is avadable for invesogaoon 

EPA-S24 Secoon 7.6, Field OC Procedures, uage 7-22. T h ~ s  sechon needs to mclude a 
dlscussion on the use of field blanks and laboratory blanks These blanks 111 

conjuncaon wth trrp blanks w11 deterrmne m establish where contammatton may 
have occurred 
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Response- 

EPA-S25 

Response 

EPA-S26 

Response 

EPA-S27 

Response a 

Field QC samples such as dupllcate samples, field blanks, tnp blanks and 
equipment rmsates; have been mcorporated mto the Work Plan 

Secaon 8 1, Overmew. page 8-1. Figure 8-1 dustrates a genenc Human Health 
Ruk Assessment process and components. W e  this figure contarns all the 
necessary components to perfoxm a nsk assessment, h s  figure needs to flustrate 
site speclfic components associated wth the nature of contammaaon and physical 
condlaons of the solar ponds In addmon, it is suggested that these figures show 
what acawaes are going to be consided dunng phase I and phase 11 
investlgaaons. 

The conceptual model that has been mcluded m this document flustrates the site- 
specfic components associated wth the nature of contarmnaaon and physical 
condmon of the Solar Ponds 

sectlon 8 3.4, Potenaal receptors, page 8-9. The text states, "the exact exposure 
scenanos to be completed will be selected accordmg to an assessment of future 
use. . .of the site that may be made prior to compleaon of the Human Health 
Risk Assessment." However, there is no chscussion of how future use wll be 
assessed and the nsk assessment cannot be completed pnor to ttus assessment 
A precise descnpaon of exposure assessment approaches and actions is mportant 
to demonstrate and promote a sound understandmg of a proper exposure 
assessment focus 

It is true that a precise descnphon of exposure pathways and receptors is cntlcal 
to the development of the nsk assessment. However, it is outside the scope of the 
Phase I mvesagaaon to charactenze either exposure pathways (except for those 
involvlng sods) or potentd receptors. The soil pathways to be charactenzed will 
also be incomplete because transport by cur, water runoff, and biohc movement 
wll not be invesagated in Phase I 

Secaon 8 3.5. Exposure Point Concentratlons. page 8-9 The second paragraph 
states, "release and transport of conmnants in enmnmental medla may be 
modeled usmg basic andyhcd methods recommended by EPA or the best model 
available as deternmed by a model perfonnance evaluaaon The models wll be 
calibrated to mprove performance using site-specific parameters I' The text needs 
to prom& a &scussion of the methods 

Only EPA-approved computer modehng programs (AIRDOS, etc ) wdl be utdized 
for deternunanon of potenad impact on human receptors 
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EPA-S28 

Response: 

EPA-S29 

Response: 

EPA-S30 

Response. 

EPA-S3 1 

Response 

EPA-S32 

Section 9.2.2.1, Collect and Evaluate Existing Site Data and Informauon. Dage 9- 
- 17 The text states that mformauon from stuhes conducted at Rocky Flats on 
donuchde uptake, retenuon, and effects on plant and anmal populauons vvlll 
be used as some of the base mformauon for the site However, a citauon is not 
provlded for those studtes References should be prowded for all studtes used for 
basic informauon 

The citatlons have been provided in the text and added to references 

Secuon 9.2.3.1. Av Oualitv, page 9-21. The work plan identfies the site-wide an 
quahty momtonng program as an important source of m f m u o n  for the 
enmnmental evaluauon. However, descriptions of th~s type of study have been 
consistently mssmg from the Rocky Fiats RI work plans. Furthermm, SOPS for 
the collechon of air quahty data d m g  field mvesugauons have not been 
approved A descnpuon of the momtonng program and its antdpated data should 
be provided. 

The an momtonng program is site-wde and not appropnate for speclfic OU 
descnpuons 

Secuon 9 2 3 1 ,  Sods, Dage 15 The text states that surficial sods axe a potenual 
source of contarmnant ingestlon to "sod dwelhg animals and invertebrates and 
thev predators " The groups under dtscussion axe not clear smce, presumably, 
they are all ammals The statement should be cldied. 

The text has been changed to clanfy sod dwelhg animals of concern. 

Sechon 9.3.2, Obiecuves, page 9-26. The text states the data quality objecuves 
(DQOs) for the envvonmental evaluauons have not been developed. DQO 
development should be one of the first steps in the plan, mcludmg an evaluation 
of the reasons for COllecMg samples and uses of the resulting data 

The text has been expanded and d t e d  to mclude a hscussion of reasons for 
sampling and data collectlon, 

Secbon 9 3 3.1, Collecbon Methods, page 9-38. The text states that quantmuve 
vegetauon surveys wll only be conducted for producuon The general hscussion 
on page 9-37, however, includes cover and height as vegetauon parameters to be 
measured The text should be clanfied and made consistent. 
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* 
Response. 

EPA-S33 

Response. 

5)/ RESPONSE OU4 

The text has been d t e d  for consistency to mclude cover and height of vegetatlon 
as samplmg parameters. 

Sectlon 9.3 3 1, Samphng Intensitv. page 9-40 The text states that live-trapping 
of small mammals wdl be done m the spmg and fall providmg the populatlon 
wdl support that mtensity The methods to deteme whether the populanon can 
s m v e  samphg stress should be described 

The text has been dted to mclude a short discussion on samplmg protocol for 
small mammal hve trappmg. 
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